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This briefing contains...

« Smart Lab Program Overview
« Why Smart Labs @ LANL

« How Smart Labs @ LANL
 Program Accomplishments

* Metrics

e Future Projects
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Smart Labs Program Overview

Smart Labs are: Smart Labs should be:

1. Laboratories that operate at the highest 1. Effective
level of safety and energy performance. Safe

2
2. Laboratories that use a building-specific 3. Efficient
data stream to continuously monitor and 4
adjust facility conditions.

Sustainable
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LANL thought we could have safer and more efficient )
buildings...we should develop a Smart Lab Program.

..., I.! L, jli{ ”'4?‘: p
o o - H

We have old, inefficient buildings
and over 700 fume hoods!

2013-2015

1943-1952
2003-2012 33,781gst 653,992gsf
1,192,690 ¢sf (%) (8%)
[15%) \
1993-2002 1953-1962
827,612 gsf 1,947,983 gsf
(12%6) / (25%}

.I i
Mg T g
— -
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19831992
1,155,325 gsf “._1963-1972 e
{15%) 868,462 |
,462 gsf t
{11%) i
1973-1982
1,102,833 gsf
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UC Irvine set the example

= Wendell Brase is the University of California, Irvine’s first Associate Chancellor for Sustainability.
Brase co-chairs the University of California’s Global Climate Leadership Council and chairs UC’s
Energy Services Governing Board.

= For 25 years, he provided leadership for an award-winning sustainability program in his role as
Vice Chancellor for Administrative and Business Services.

* Matt Gudorf is the
Assistant Director of
Engineering, Energy,
and Inspection at UC
Irvine.

 Marc Gomez is the Assistant Vice Chancellor for
Facilities Management and Environmental
Health & Safety at the University of California,
Irvine. He has a Master of Public Health degree
from the University of Michigan and a Bachelor
of Science degree from Tulane University.

* Marc has served in many leadership positions for
the Campus Safety, Health and Environmental
Management Association as well as the
American Industrial Hygiene Association.

* He was named the
2012 Energy Engineer
of the Year by the
Association of Energy
Engineers.
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UC Irvine results

Laboratory Building Before Smart Lab Retrofit After Smart Lab Retrofit
Name Type* Estimat(‘:d \'A‘\'ror e{"f:g:];ltl?ﬂgm k\}'h ‘ Th(:rml To'tal .

Avg. ACH v code? Savings | Savings | Savings

Croul Hall P 6.6 VAV -~ 20% 41% 60% 55%
McGaugh Hall B 94 (&Y no 40% 66% 47%
Reines Hall P 11.3 cv no 70% 76% 72%
Natural Sciences 2 P. B 9.1 VAV -~ 20% 48% 62% 50%
Biological Sciences 3 B 9.0 VAV ~ 30% 45% 81% 60%
CALIT2 E 6.0 VAV ~ 20% 46% 78% 62%
Gillespie Neurosciences M 6.8 oV - 20% 58% 81% 61%
Sprague Hall M 7.2 VAV - 20% 58% 82% 71%
Hewitt Hall M 8.7 VAV - 20% 58% 77% 69%
Engineering 3 L 8.0 VAV -~ 30% 59% 78% 61%
Averages 8.2 VAV ~20% 55% 76% 58%

"Key: P =physical sciences, B = biological sciences, E = engineering, M = medical sciences.
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Established Smart Lab Core Team

= Common Goal:
— Understand the potential of the Smart Labs

Get the organizational culture prepared to implement both the organizational component and the
facility component of Smart Labs

e
Monica ) Jeff
witt, : Fredenburg . BAS y
Carrs Sustainabil /" George D ——" . -
/ Prozram [ Hrbek, Engineerin -
Waldvogel, Manager Vent|lat|on g g i | ESH i
[ wwmP S — /
|\ Coordinator 4 ”50""3 ) ]
&Clwl allesteros, - Ay T
glneer Smart Labs E nergy C M
Coordinator \ Manager /
/" Joe Klose, & Industrial -
-; Energy Englneer
Manager
“Jim € Smart Linidy ~ Project ° LVMP Cx
im Coy, [ i .
/" osH | labs ‘ Hiligee \ Manager ‘.. Coordinator _ el
\ Division Core " —— e
Leader Team “—‘ ~
) Michael
~ Bob Ladach, A e T,
[ Pechec Mechanical FOD [ Consultants
\ 5 Engineering s '\ /
\i&s e —
eader T - e - -
— P - . 2 o 7 EOQC/Fire ™ - p ¢ ~
£ /" scottie /" Aaron Hobson . rocuremen
Fuehne,  Ri ; \ Protection \ /
J\ Exhaust Air / Richardson | SrB?t:}eLcatbs - — N —
Monitoring | Smart Labs . [ Securit
\\ SME Project Engirees Y ry
T Manager —~—




Management Attention

Risks — NOT Implementing Smart

Labs

Attracting new talent will be a challenge.

Risks — Implementing Smart Labs

Everybody will hate you (at the beginning).

Nobody likes change! .
Poor productivity

Funding not available. Takes a lot of time,
money, and effort... can we afford this? Equipment lifetime decreased
“We're already over tasked!”

Staff not trained appropriately. If you put high  Insufficient lighting — safety issue

tech equipment in a low tech operating

environment, you will not meet full potential. Uncontrollable temperatures for sensitive
experiments

Fume hood down time unacceptably high
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DOE Better Buildings Smart Lab Accelerator Program

Better
Buildings’

Partnership Agreement

SMART LABS ACCELERATOR

The Better Buildings Initiative is a national leadership initiative calling on state and local officials,
corporate chief executive offi cers, university presidents, utilities, and other leaders to make substantial
commitments 1o improve the energy efficiency of their buildings and plants, save money, and increase
compeiitiveness, The comerstones are a commitment ie a 20% or more savings target across the
arganizations' portfelios and a commitment to share strategies that work, substantiated by energy data
across the portiolios. The U.S. Department of Energy (DOE) is expanding this initiative to engage leaders
in a setof Better Buildings Accelerators designed to demonstrate spedific innovative approaches, which
upan successful demonstration will accelerate investment in energy efficiency.

Through the Smart Labs Accelerator, DOE wall wark with universities, faderal agencies, national
|labaratories, haspitals, and comorations to advance strategies that rapidly improve enargy efficiency

in laboratory buildings. Accelerator partners will set a target to improve energy efficiency across their
porticlia of laboratery buildings by at least 20% in ten years or less, and select one laboratery te meet a
shorter-term reduction target through a series of low- and no-cost measures. Partners will work together
to develop standardized approaches to overcoming comman barriers 1o energy efficiancy in laboratories
such asinsufficiant energy performance measurement methads and resistance to implementing

sfficient operational procedures. DOE will work with partners to document model spproaches to reduce
clude operational changes, technalogical upgrades, and strategic energy

management approaches

The goals of the of the Smart Labs Accelerator are to:

» Demonstrate best practice approaches to increasng energy efficency in lsbaratories with an integrated
epproach 1o building and laboratory equipment, and operatonal practices.

» Detail no- and low-cost anergy-saving practices, and craate resoirces that help lsbortory personnel identify
and implement these opportunities

» Advance and mature indstry-driven guidance on energy metering and benchmarking in labaratories, and
refine commen approaches to measuring whola building energy performance.

» Identify code-relsted barriers to ensrqy efficiency snd develop recommendations for change

» Develop recommendations for post-Accelerstor next steps.

Leamn mare at bely

Accelerator Partner Agrees to:

» Establish a 10-yea energy efficency target
201%, across their portfolio of labaratory build
Icdentify and implement no- and low-cost savings
measLires 2t one laboratory 1o achieve a near-term
target of at least 5% prior 1o the end of the 3-ye,
Accelerator pariod. Pravida DOE with details on the
measures taken and savings ach keved,

-

Develop and share with DOE a comprehensive road
map to achieving the 20% target that includes strategic
energy management approaches, technolagical
upgrades, capital nvestrment plans, and operations and
mantenance changes. Implement at least one capital
investment project andior establish a sirategic energy
management plan by the close of the Accelerator

+ Collaborate with partners and DOE 1o develop
appropriate metering and energy performance
measurement approaches. By the end of year one,

develop ametering plan, baseline and accompanying
metics that measure whole bulding energy
performance

+ Participate in peer exchanges and other ferums te
discuss code-related barriers and potential solutions

+ Share results and lessons learned with DOE and other
Accelerator partners, ncluding solutions to othar
sustainability challenges, such as water use reductions,

The U.5, Department of Energy Agrees to:

» Provide tec

» Create and fadilitate networking and technical pear
exchange opportunities to help partners share best
practices and innovative sclutions.

apertise and training

» Develep technical 1ools and other resaurces necessary
to meet the goals of the Accelerat

» Recognize partnar’s inncvative selutions on the DOE
Better Buildings websi ional conferences, ete.

Agreement:

My organization is comm
improving the enargy «ff
| o

£ C——

sewicm e demcensiowatme

Point of Contact Information:

—— aceniss
Monica R. Wit Pgm Mgr
]

ESTIMATED HUMBER OF LASTIRATONY BULDINGS

d to the goals of this Better Buildings Accelerstor and pledges to lead in
ency of laboratory buildings

Craig S. Leasure 9-15-16

SEMIOREXECUTHE GIICER PINTED NAME e

Los Alamos Mational Laboratory K760, Los Alamos, NM 87545

505-667-4017 mwiti@lanl.gov

General Terms:

& All pariies concur that this agreament iswhally vokurtany and may ba tarminated by any party at any tme, and for any reason, with no peralty

& Partnes will not canstrus, ol L
acoeptancs, or endarssmant of anything othar i
¥ Pariner,

wnclarstands
senicas to the Fader

» Tha Battar B

participation in the Bettar Buidi
n Pariner’s commitmant to th

s Initiative conss

Federsl Gavernment approval,

thva,

rcdarstands it ation in the Bettar Buldings initiative doss not contituts Fedenl Govarmment andorsement of Partner

g Inltative are volariary and nat insended 1o provide
o any federal agency

vator ENERG

» Partnership agreement signed in
September 2016

* target to improve energy efficiency by
at least 20% in selected facilities

» Partners work together to develop
standardized approaches to
overcoming common barriers to energy
efficiency in laboratories

* DOE works with partners to document
model approaches to:
* reduce energy consumption
* Including operational changes
and technological upgrades
« Strategic energy management
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Building Selection: First Cut

Fume Hood Distribution at LANL

1AL

13%

= IANSCT
I

RS
8%

= 5TO
G4

Top Ten labs LANL Buildings  Kwh/yr
10,000,000.00
9,000,000.00
8,000,000.00
7,000,000.00
5,000,000.00
5,000,000.00
4,000,000.00
3,000,000.00
2,000,000.00
1,000,000.00 .
L0 03-1420 CINT
550400 250004 480001 | 3¢ 0313 Target | 43-0001 Healtn | %004 Clean Bosin (cantar for
Radiological LAB 03-0066 SIGMA PlLI[:C)nlll!'T\ Laba?raj:ow fab ResearchiLab Chemistry&Mass Technology Integrated ‘
Building Building Spectroscopy Facility Nanotechnologi
es)
® Kwh/yr  8755,909.00 8,650,665.00 8,291,750.00 5,779,268.00 5,299,795.00 3,309,255.00 3,038,050.00 2,840,959.00 1,981,077.00
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Follow the Road Map + Phase 1

— 1la. Top Ten High Energy Use
Facilities

— 1b. RELSA: Rapid Energy Laboratory
Assessment in 8 facilities

— 1c. Selection of the “best” four (4)

Safe, Efficient &

Issues & Opportu Remediation/Opti Sustain facilities for “immediate” Smart Lab
Implementation
Phase 1 Phase 2 Phase 3 — 1d. DVA: Demand Ventilation
/___/% /_/H Assessment in the four selected
facilities to select PIMs and ECMs

Project Lab Safety & Energy Performance
Funding Optimization Project Management

e Phase 2:

Planning & Assessment

pre—— T — 2a. Pilot Project: Selection of a pilot
ign Fundin Routi .
Ao PiMe | Sourcess | Engineering  Renovation Tost building for Smart Labs
i Project & Retrofit : ) .
sustsinabily  RELSA 2, | c ol | Spectfications  725%y oL . Implementation. Alignment of Funding
Sources

— 2b. Actual Status: Pilot Project Smart
Lab design for implementation.

e Phase 3:

— LVMP in process of implementation:
e PMin process
e Training

@0
« BMP in process ,-..“"‘".,BFlOW

Timeline Phase 2A Phase 2B Phase 2C

|

|

1 to 3 months 6 months |
to |

1+ years

3 months to 1+ years Multiple Years
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Laboratory Ventilation Management Plan

» Los Alamos
NATIONAL LABORATORY
EST.1943

Umbrella document
» Defines scope, roles and

Laboratory Ventilation Management
Plan

responsibilities, and requirements for
planning, design, construction,

renovation, commissioning, N
maintenance and managing of / Decumentation
laboratory exhaust ventilation for | &Document Hﬁsj‘;j,’;ent .

. Integration ; | y
exposure control and associated A Ay
heating ventilation, air conditioning NS \l/ N
and |_refr|gerat|on systems [ Management/ | [\ wstesigna |
Applies to all existing, modified and |  efchange [ LVM P | fpecfications
new facilities that utilize laboratory ~ \

. - 4,/'«'-;’ —.’\\ / . (,r"(/
exhaust ventilation systems for ) N
exposure co_n_trol in LANL fa_c!lltles [ e\ EcD ssiction |
Cycle of activity: these activities or \ U . &l

requirements, starting with “\\ / v/ y;
stakeholder coordination, include risk 1" Maintenance & | | Zerormance o
assessment, system design, \ e T L] commissioning |
preventive and corrective AN S/ N /,/"
maintenance, management of T T

change, and documentation.
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Laboratory Ventilation Management Program

* We created Roles and Responsibilities for all LVMP members and for all phases

D
° IRAIamos

NATIONAL LABORATORY
EST.1941

* We have created communication between all team members, including laboratory tenants:
* We have involved tenants with Status Update Board and Weekly meetings

* We had training: (ESH, IH, Maintenance, Cx, BAS)
* LVRA Laboratory Ventilation Management Program
* HVAC Systems and Laboratary Test Analysis
* Bullding and Implementing a Performance Management Plan (PMP)

* We have developed:
* Preventive Maintenance Plan
* Hibernation Protocol
* An Exposure Assessment with Risk Control Banding
Fume Hood Annual Certificatlon Process Revislons (In process)
Fume Hood Database with connection to exhaust fans and all ID numbers being used (in process)

* Cerebro:
» Safety net to align the different databases and make sure chemicals and ACH match the risk control band for the space

» We are tracking status for all buildings and metrics for all buildings
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Wind Tunnel Test

* Objective:

— Develop a laboratory
exhaust fan
renovation strategy
to reduce exhaust
fan energy to the
extent possible
either by extending
the stack height or
slowing down
exhaust speed
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Track Progress

e 48-0107
e 03-1698:

* Next Step: Benchmark operations and BMP

e 35-0085
* Pilot Building
» Controls Design In Process

* Next Step: Design Implementation

Phase 1A - Plan

Contracting

1A-A 1A-B 1A-C 1A-D0  |Deliverablel 1B-A | 16-B| 1B-C 16-D

Phase 1B - Assessment

Quantitative Performance Audit

1B-E

e 48-0001:

Large RCx projects repairs

e 35-0213

16-F

BAS implementation
Large RCx project repairs

RCD for Smart Labs design and
Implementation

Phase 2 Optimization Phase 3 Manage

. Construction / Renovation / Upgrade Project Performance Management and Operations Plan
Contracting Contracting

Deliverable] 2-0  Deliverable 3-A 3-B 3-C 3-0 3-E Deliverable

Performanc .
s ) - Entrgy ) Maintenanc
Team & Building | Systems Z o Eurdingt L Airflow & « _ _ A o Funding, | 'mplemest Lab
Building Name LYMP Systems | Condition '“PPP“".‘I“ ':"'f’":-' I;'idlsng g""""g e, Ds"“:.‘ Operating | “"‘. Inprovemes t,‘"l;""' Funding. Bids, E"-‘":‘""-' Implement T‘:B Benchmark “B""’"g . I;'idlsng BMP o B.:\s. ‘d Safety :““9‘ P“;‘:':““
e Program Survey & Staes | o ol i Sk 53 b yotems PErIIRY | o pecification | P o roe ar ter Contracts L= PIM= Dperation | Lon@gemen b Train omitorisg e Surye | AnEGE i
e wildings |Priority Plss | Contracts |Docsmests Tests 9 Cost | o Optimization Specifications cx Plan (BMP) | Contracts | porioese | Awsletics | Fusctiosal - ment Reports
s = Model (;‘"‘;;;‘ Tests z
03-1698 Tes Tes Tes Tes Tes Tes Tes Tes Tes Tes Tes Tes Tes Tes Tes
Yes, but

35-0085 Tes Tes Tes Tes Tes dated Tes Tes Tes Tes Tes Tes
48-0001 Tes Tes Tes Tes Tes ?::;::l Tes Tes Tes Tes Tes Tes
35-0213 Tes Tes Tes Tes Tes ?::;::l Tes Tes Tes Tes Tes Tes
48-0107 Tes Tes Tes Tes Tes Tes Tes Tes Tes Tes Tes Tes Tes
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FY18 Accomplishments — 03-1698 MSL

AT

» Installed sash stickers, a social engineered control, to remind users to lower :_
their sashes =

» Added SkySpark to all fume hoods — now we can track sash heights

* In process of obtaining occupancy sensors, to further explore connection
between sash heights and occupancy

EEARRRNE RN RRERRE

» Collaborated with tenants to hold ECT in Lab Training in infill area of MSL

[ (ER R R R R R R R R R NN NN [ ] []
BB B R R BB R RORH RN H RN H R OEE R R R OE R R R R R R E AR EE R N i
R R R R R R R R R R R R R R R A R R R RN R ) . ]
B RN RN R RN R R AR RRRRERRRR RN R
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FY18 Accomplishments — 03-1698 MSL
@ (4 ‘ Week of 19-Aug-2018 | P:l View Rules[ Select | Info] [Aspects]

| All | TA03-1608 | @ Wfill Fumehoods

Group Rules dur Timelines Targets
TAD3-1698 ECV-12 Fume Hood Fumehood Left Open 38.37hr | _
25Darks STt 10+ n 20t Tue ?i1<t Iarf 7 d Thu 73rd dt}
TAD3-1698 ECV-13 Fume Hood Fumehood Left Open 53.42min | ||
1 sparks att
TAD3Z-1698 ECV-14 Fame Hood Fumehood Left Open 1.14hr | I
1 sparks att
TAD3-1698 ECV-16 Fume Hood Fumehood Left Open 1.65hr | I ‘
1 sparks e
TA03-1698 ECV-17 Fume Hood Fumehood Left Open 1.48hr | || ‘
2 sparks i e
TA03-1698 ECV-18 Fume Hood Fumehood Left Open 53.42min | ||
1 sparks 1tt
TA03-1698 ECV-21 Fume Hood Fumehood Left Open 53.42min | ||
1 sparks 1tt
TA03-1698 ECV-3 Fume Hood Fumehood Left Open 13.38hr | I I||
2 sparks
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FY18 Accomplishments — TA-35-85

 Great communication with tenants

9

e |nstalled sash stickers

» Installed all new LED lighting and added lighting in dark spaces for increased
safety

 Completed preliminary BAS design for exhaust system (construct in FY19)
 Installing fume hood retrofit kits in four hoods (FY19)

« RCD completed for secondary BAS "
design for rest of HVAC system (FY19)
My Green Lab Criteria in progress

X ¥
oooooooo

Vortex
displacement
sash handle

Aerodynamic Enhanced
airfoil sill airflow baffle
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TA 35-85 Smart Lab Communication Board

ety

i
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FY18 Accomplishments — TA-48-0001 @

» Completed initial re-commissioning survey.

» Conducted Smart Labs survey of individual laboratories and reported risk
assessment for each.

» Agreed, with stakeholders, on the scope of the first phase, a Life Extension project
for the building’s basic infrastructure

* Obtained estimates for this first phase - Switchgear, HVAC, and new Exhaust
Ductwork ($16M)

* Presented to IS for funding beginning in FY ‘19, awaiting response.



Los Alamos National Laboratory

FY18 Accomplishments — Target Fabrication @

» Completed construction on Phase IA, installation of BAS backbone and
controlling & modifying two air handlers.

 Completed construction on Phase IB, installation of controls on central
equipment — pumps, boilers, etc. — as well as upgrades on these.

 Completed design and began project development on Phase I, chiller plant
replacement, including purchase of chiller.
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FY18 Accomplishments — TA-48-107

Great communication with tenants

Determined ‘missing’ Smart Lab Components, cost to install and ROI

Installed sash stickers

Cost Description Estimated Cost Estimated Savings
Sash Stickers Installation $ 100.00 | $ 10,400.00
° Created a BUIIdlng Management P|an’ Manifolded Exhaust Stacks and Balance of
Ventilation System: $ 157,500.00 | $ 15,153.18
which informs maintenance and tenants
Automated Time/ Motion sensors for Lighting | $ 1,000.00 | $ 946.08
of the e(]UIpment and SyStemS Estimated Totals: $ 158,600.00 = $ 26,499.26
Estimated Payoff Time: ~6 years

bl
in the building ROI for Smart Lab Upgrades
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Metrics to Measure Success

e Compared to a Baseline Year:
 Thermal and Electric Energy (BTU)
* Average cfm/sqf
« Source Energy Intensity (BTU/sqf)

BASELINE YEAR IF YES FY16 ELECTRIC (BTU) THERMAL (BTU) TOTALSQF TOTAL LAB SQF Average cfm/sqf
03-1698 2016 4,540,000,000 see notes 71,772 28,707 0.52
35-0213 2016 16,920,000,000 see notes 84,818 27,990 1.52
35-0085 2016 4,350,000,000 see notes 26,119 9,637 0.90
48-0001 2015 17,194,000,000 27,000,000 105,836 50,801 Unknown
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Future Funding & Projects

20,000 5 Sustainability Program Budget Forecast (SM) e Smart Labs requires
18000 additional funding
Smart Labs Over Target Reque age, s
- $9,710 $10,400  £10,450 .Alloc:tioanroject iu;din(; ) ¢ FaCIlItIeS’ SUCh as TA_48_1
o Base Program Funding need MA\] OR |nveStmentS tO
12,000 . )
continue to operate — Life

10,000 ; )

$4.600 Extension Projects
8,000

53,025 H

T $  Improved _operatlons a_nd
2000 l I O _ energy efficiency... going to

take investments to recognize
the potential of Smart Labs

2,000

Fyis FY19 FY20 Fy21 FY22 FY23 FY24 FY25 FY26 FY27
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Questions?

Monica R. Witt
Sustainability Officer &
Program Manager
Sustainability Group-Ul DO S
mwitt@Ilanl.gov g
Off: +1 505-667-4017
Cell: +1 505-795-2884

WL::%# =¥ Zom Genna G. Waldvogel

= ;;1 i‘lﬁm | = LVMP Coordinator & Civil
e Engineer

Sustainability Group &

@ Engineering Services-Ul DO

gwaldvogel@lanl.gov

Off: +1 505-665-9963

Cell: +1 505-551-2373

Joseph W. Klose
Mechanical Engineer &
Program Manager
Sustainability Group-Ul DO
klose@lanl.gov
Off: +1 505-665-8410
Cell: +1 505-695-5237

Sonia Ballesteros Rodriguez
Lead Sustainability Analyst &
Industrial Engineer
Sustainability Group-Ul DO
soniab@lanl.gov
Off: +1 505-667-0540
Cell: +1 505-412-1762




